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(57) Abstract: 

PURPOSE: To obtain the whole grain 
soybean milk, drinkable easily without 
a sandy incompatible feeling in eating, 
and capable of giving smooth bean 
curd, by pulverizing finely the whole 
grain soybeans, skinned soybeans or 
defatted soybeans by the dry method, 
and dispersing or dissolving the 
resultant fine powder in water. 



CONSTITUTION: The whole grain 
soybeans, skinned soybeans or 
defatted soybeans are finely pulverized 
in a pin bill, etc. to give £20^ particle 
diameter of most the powder by the 
dry method. The resultant fine powder 
is then dispersed or dissolved in water 
to afford an aqueous dispersion or 
solution of the fine soybean powder, 
which is heat-treated to give the whole 
grain soybean milk. The heat treatment 
can be preferably carried out by a 
direct heating method of injecting 
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pressurized steam, and cooling the fine 
powder under reduced pressure to 
remove an offensive smell. 

EFFECT: The soybean milk can be 
easily produced at a low cost. 
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Description 

Title of Invention 

Manufacturing Method for Whole Soy Milk 
Scope of Patent Claims 

1 A manufacturing method for whole soy milk 
characterized by the diameter of the bulk of a 
soybean being pulverized to less than 20\i through 
dry milling of whole soybeans, or molted or 
defatted soybeans, and then dispersing and 
dissolving them in water following squeezing, and 
then heat treating the liquid of fine soy powder 
dispersed and dissolved in water thus obtained. 

2 A manufacturing method for whole soy milk 
as described in Patent Claim No. 1 in which heat 
treatment is performed after injecting pressurized 
steam through direct heating that decompression 
cools. 

3 A manufacturing method for whole soy milk 
as described in Patent Claim No. 1 in which 
homogenization is performed by using a 
homogenizer either before or after heat treatment. 
Detailed Description of Invention 



This invention concerns a manufacturing method 
for soy milk that includes fibers. Furthermore, going 
into detail, it is concerned with a manufacturing 
method for whole soy milk that liquidizes all of a 
whole soybean, or a molted or defatted soybean, 
without releasing the parts that are to be discarded. 

In recent years, the interest in soy milk as a 
vegetable protein beverage that does not contain 
cholesterol has been on the rise, accompanying a shift 
in the demands of eating habits from consumption 
based on taste towards one based on health. 

Broadly categorizing soy milks, it is possible to 
divide them into extracted types and whole types. 
However, the former is a type in which the dietary fiber 
known as Ocala is removed by crushing soybeans 
swelled by water absorption and extracting the proteins 
and fats, and the latter whole-type is one in which 
Ocala is refined without removal and included in the 
soy milk. In the former type which has Ocala removed, 
dietary fiber that is assumed to have great value in 
terms of nutrition and health is removed and discarded, 
while the latter whole type is said to be more desirable. 
However, because whole-type soy milk is 
conventionally manufactured through the grinding 
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down of raw soybeans by wet process, the methods for 
refining and forcibly dispersing the dietary fiber are 
technically inadequate, the milk has a strange rough 
sensation when consumed, and at this stage has yet to 
be put into practical use. In addition, the bulky fiber 
component negatively affects the structure of finished 
tofu in cases where tofu is made from this soy milk, 
and also has the drawback that the tofu produced 
always has a fragile and rough feeling on the tongue. 

The inventors have conducted numerous earnest 
investigations into achieving a whole-type soy milk 
that can be used in tofu manufacture to make a smooth 
tofu, without the soy milk producing any strange 
sensations when consumed, and from their results, they 
have arrived at the title invention, which makes it 
possible to achieve a whole soy milk of superior 
quality by pulverizing the diameter of the bulk of a 
soybean to less than 20u. through dry milling of whole 
soybeans, or molted or defatted soybeans, and then 
dispersing and dissolving them in water following 
squeezing, and then heat treating. 

The purpose of this invention is to provide a 
manufacturing method for whole-type soy milk that 
can be used to manufacture smooth tofu in cases where 
soy milk is used for tofu manufacturing and that can be 



easily consumed without any strange rough sensations 
when drunk. 

The manufacturing method for whole soy milk in 
this invention is characterized by pulverizing the 
diameter of the bulk of a soybean to less than 20ji 
through dry milling of whole soybeans, or molted or 
defatted soybeans, and then dispersing and dissolving 
them in water following squeezing, and then heat 
treating. 

This invention uses whole soybeans as they are, or 
molted or defatted soybeans. Although soybeans are 
dry pulverized, if pulverization is done by a method in 
which it is possible to make the diameter of the bulk of 
the soybean less than 20u-, it is therefore possible to use 
a method such as pin milling, without setting any 
particular limits. It is easier to perform pulverization 
when dry processing is done before pulverization, and 
it is also acceptable if a preliminary pulverization is 
performed. The degree of pulverization required is to 
make the diameter of the bulk of the soybean less than 
20u., and if it is any larger, then the finished soy milk 
will produce a rough feeling on the tongue when 
consumed, and it will not be possible to manufacture 
tofu with a good texture. 



Pulverized soybeans are then dispersed and 
dissolved in water, obtaining a liquid of fine soy 
powder dispersed and dissolved in water. A mixture of 
soybeans and water in which the solidity of the solution 
is 5-35 weight% is acceptable. The liquid of fine soy 
powder dispersed and dissolved in water obtained in 
this manner is then transferred to the heat treating 
process. 

With the process of dispersing and dissolving the 
pulverized soybeans in water and then heat treating, it 
is better if it is performed in as short a time as possible 
without the peculiar odor of soy milk being produced. 

Although it is acceptable if the heat treatment is at 
a sufficient level to deactivate the ribo-oxidase that 
exists in the soybeans, it is desired that the heat 
treatment be performed by direct heating that 
decompression cools after injecting pressured steam, 
since the purpose is to remove the odor peculiar to soy 
milk, and to minimize the degeneration of the protein. 
Heat treatment via this kind of direct heating method is 
performed by using devices such as a uperization 
sterilizer (Albula), VTIA sterilizer (Alfa Laval), 
Ragia[l] UHT sterilizer (Ragia[1]), Pararizeta[l] 
(Pashu ando Shirukepogu[7\\ or C.P.Vac-Heat/UHT 
pasteurizer {Kurimari Pashikejift]), operated at 
130~155°C or 145~150°C for 2-10 seconds or 3.5-7 
seconds. 



After heating, the water in the solution is 
evaporated and cooled under low pressure. Although it 
is desirable for the degree of cooling to stop at 1-2°C 
higher than the temperature before steam injection for 
the purposes of preventing changes in the moisture, 
there is no particular limit. 

In addition, although it is desirable that 
homogenization be done using a homogenizer such as a 
high-pressure homogenizer, centrifugal homogenizer, 
or ultrasonic homogenizer, before and/or after the heat 
treatment process, for the purposes of more finely 
dispersing the dietary fiber, the use of a high-pressure 
homogenizer is common, and the homogenization 
process is performed with the homogenization pressure 
over 200kg/cm 3 for results that are large, though 
400-1000 kg/cm 3 is ideal. 

The ideal mode for implementing this invention is 
described as follows. 

Raw soybeans dried by a 45-5 5 °C warm wind or 
hot blast of air undergo preliminary crushing by a 
cracking mill, then the diameter of the bulk of the 
soybean is crushed by a pulverizer so that it is less than 
20u. (Ideally more than 98% of the diameters are less 
than 20|i), thus obtaining pulverized soybeans. Next, 
these are mixed with water so that they achieve 5-35% 
solidity. The mixture is heat treated using a direct 
heating-type sterilizer, and then is homogenized using 
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a high pressure-type homogenizer. Soy milk obtained 
in this manner is packed germ free and becomes 
product. 

Through the method in this invention, it becomes 
possible to simply and inexpensively manufacture and 
provide whole soy milk that has the drawbacks of 
conventional whole soy milk, such as a strange rough 
sensation when consuming and the inability to 
manufacture smooth tofu, removed. 

The following is a further detailed explanation of 
this invention with working examples provided. 
Working Example 1 

The diameter of the bulk of molted soybeans was 
crushed to less than 20\i with a Contraplex ultra-fine 
grinder (Nishidoku[7], Arubine[!]). Next, these were 
dispersed and dissolved in water so that 10% solidity 
was reached, then pasteurization heat treated for 5 
seconds at 147°C with a direct heating-type ultra high 
temperature flah pasteurizer VTIS (Sweden Alfa 
Laval) after heating 40°C back and forth, and then 



undertook rapid decompression cooling to 70°C. Next, 
this was homogenized at a homogenization pressure of 
200kg/cm 3 with a high pressure-type homogenizer, 
cooled 10°C back and forth with a plate-type cooler, 
and finally whole soy milk was obtained. This whole 
soy milk had a smooth taste, and a good flavor. 
Furthermore, when whole grain tofu was manufactured 
by heating this whole soy milk and adding 0.5% 
calcium sulfate according to standard procedure, a 
smoothly structured whole grain tofu was obtained. 
Working Example 2 

Crushed soybeans that had been dried 50°C back 
and forth by a hot air blast and then molted them with a 
Rotoplex course crusher (Nishidoku^], Arubine[?]) so 
that the diameters were 2~4mm, and then crushed them 
with a Turbomill ultra fine grinder (Turbo Kogyo) so 
that the diameters of the bulk of the soybeans were less 
than 20\i. 



Next, we dispersed and dissolved these in water so that 
20% solidity was reached, and then pasteurized for 3.5 
seconds at 150°C with a direct heating-type ultra high 
temperature flah pasteurizer VTIS (Sweden Alfa 
Laval), and then undertook rapid decompression 
cooling to 70°C. Next, whole soy milk was obtained 
by rapidly cooling this to 15°C with a plate-type cooler 
after homogenizing at a homogenization pressure of 
500 kg/cm 3 with a high-pressure homogenizer. 

When whole grain tofu was manufactured by 
heating this whole soy milk after diluting it with water 
to 10% solidity and adding 0.5% calcium sulfate 
according to standard procedure, a smoothly structured 
whole grain tofu was obtained. In addition, by diluting 
this whole soy milk with water to 10% solidity, a good 
flavor was achieved with a smooth feeling on the 
tongue and hardly any of the peculiar odors of soy milk. 
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